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Abstract of JP20041 24193 

PROBLEM TO BE SOLVED: To prevent gaseous 
raw materials from reacting in exhaust piping to 
prevent the exhaust piping from being clogged by 
reaction products with a treatment apparatus for 
performing deposition by alternately supplying a 
plurality of gaseous raw materials. 
SOLUTION: The gas supply to a treating vessel 
21 is switched between a TiCI4 supply system 
and an NH3 supply system. Also, the gas 
exhaust from the treating vessel 21 is switched 
between a TiCI4 exhaust system and an NH3 
exhaust system. When the gas supply is 
switched to the TiCI4 supply system, the gas 
exhaust is switched to the TiCI4 exhaust system. 
When the gas supply is switched to the NH3 
supply system, the gas exhaust is switched to the 
NH3 exhaust system. The switching is performed 
by stop valves V1 to V5 which are disposed to 
the supply systems and the exhaust systems, 
respectively. 
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Eflf4 8fcli, P3BB#S V 2 tvX7n-a> hn-94 9:Wt<b*l*o Srt^ NH, 
oft&jB 5 0 li, #*&Ef 5 1 i:i <9 &iift*frEt 4 3 *t£ 0 tt»E* 5 l K it 

<t?N 2 3 14, ft«&Etf 5 «9*a«#&Eff 4 3fc««**l*„ fltt&E* 5 

4K(4, BH#SV4i:7^7n-3'/bo-95 5 7i) s iS:»7£>ti*o 
[0 0 6 4] 

&S#§?4 lCli, T i C 1 4 fflO«MCE*5 6 i: NH, J§*)iMUMF5 7 i#gfiS3tl 
So SWtEtf 5 6.4, HH#EV 5 th7?7*5 8^lt, 5 9K«tt$it 

S 0 4*:, INKEIS 714, HH#EV6 i b777"6 0*?>LT, JE^>7 , 6 lt» 
ttSit*. *^^7 , 5 9 , 6 1 t Itli, YyJXVftfm^hfthilK h5f7"5 8 

[0 0 6 5] 

h777*5 8 I4T i C I 4 i&%-rz>tz*>K®lft>ti, «*2ft£T i C 1 4 ttHCEflP 
6 2£iiCTT i C 1 4 Oft»a4 4 KRS JtTWtffcJB* it*. SJKEH 6 2tlift# 
#38 i C 1 4 T i C l 4 i'llKEf 6 2I*]T?£'fkL£v>J: ? fc, EHE 

If 6 2fcfc-*$**wr 5 0t-10 0 T^IJStKjD?*, LT£ < 0 -75, h 5 y 7* 6 0 14 
E)£HI£lft4&NH4 C l **t*T*fcafcR»t <b*i* 0 
[0 0 6 6] 

±&0&f§Bl#SVl~SV4&U f P§'E8#EV5, E V 6 li«fP£1l6 3 

4 6, 4 9, 5 2, 5 5>{>Wflli61l6 3KU: UlWfll*^ #^O*** , W*«it* 0 
[0 0 6 7] 

±&0$)£<9&3gl4 0 K£,7&&3llft£ov>Ts I3 5;?SI2 8 £#JIL&3& S 
feRSt*, H5liT i C I4 *ttl&?-*I5Bfcii»t*»8M4 O^M^It 
jgrriS-e&U, H6fiTiCl 4 Srl»*-*-*Ijgt*»t*«fe3l«il4 0O*HH^ottSR 
**tH-C*4, IH7I4NH, *ttil&1-*ie»c*»t4*ai61l4 0O#HH*©tt»Sr 
5j*-riH-e*»K I28.4NH, Sr^r*I^^i3»t*ftka^S4 O^SSIt^i^ 
•Tia-C**. fcfe, 06X^118 K7ji-?W%xm~?ii, N, KJ:*^-vt^#*£tt 
&LTV>*o 
[0 0 6 8] 

tf\ 0 5^1-T i C l 4 SM&IgTtt, T i C l 4 ft»fflOHH*SV It, N 2 ft 
^ffl^Hli#SV2, SV4fc*«BjMt, NH, #*&BO|ll3#S V 3 D <b*t*o m 
>*fc % T i C l 4 tlWCffl*>HH#EV 5**Hd**L^ NH, »*UB©HH#EV 6 l4BflC£> 
itSo 

[0 0 6 9] 

UA'oT, Rtt^TiCI 4 + U 7#*N, *<#*©ttil&S4 4, 4 7, 5 3* 
^>Aa§S4 1 l*]^i:fti£ StlSo T i C 1 4 Oitftli, 3 0 s c cmt£& <fc 7 Kv* 
70-3^hD-74 6K«fc l)fflWZK&o itc N 2 &I&II4 7, 5 3HON, 
ft 11, -eti-fttl 00sc cm^SJ:? fc^*7D-3> hn-^49, 5 5 fcJ: «JW 
mZtlZo NH 3 #»fl§OHH#SV3.iH!C*>:fcTV>*«>-<\ NH, ,4&g£3£fc« 

[0 0 7 0] 

&S#§?4 ll*JK«S*tfcT i C 1 4 .i*0-a$* J **'NW<&UffifcR*3*l*^ * 
SBfl-li^^UT^N, t*i:T i C 1 « »AfflW»«E« 5 6U*A1"*o NH, 



(XI) 



)P 2004-124193 A 2004.4.22 



J8©J»»Etf5 7K®\ft>intz®®#EV 6 imChUXV TiCl, fiNH, 
*MU8o3MtfMf5 7 fcli**Lfcv> 0 
[0 0 7 1 ] 

SMtEtf 5 6C«AL^:T i C 1 « »i h?v?5 8 * *) MT& 3 *U EUREIf 6 2 
TTiCl, «i^iK4 AKMZti&o 8WtE*5 6K«AUN, 5 9KJ: 

3ft*o £OJ:^K, 8MKEflf5 6-fc.iT iCl, tN, C 

»t#ilM"*«>T% ct i C 1 4 fcittfltoMMK&Tgafcafcl-itfca'-c^ T i C 
1 , M94 4 lcRLT?f3flffl1-*£fc*«-eS* c CfrfcJ: I), TiCl, oiKUTMfcffi 

[0 0 7 2] 

iOJ: o K> ^^MM-Clis SMIE* 5 6 KliT i C l « kN 2 «.t*«ifcM-*©-C, K 
T i C 1 4 **lJtfl!)»V»tt»-C$ftC*l*i-*it*«-eS, T i C 1 4 MI4 4KESL 
Tffjfflffl1"*ii:* , "C**o £*ifcJ:»K TiCl 4 ©fl!***tt*-J-4 i fctfTfc *o 
[0 0 7 3] 

T i C l 4 Ofltf&XgjW&T"*-*^ *fcH6fciS1-T i C l « W»^Xg*%t>ii*o 
T i C l 4 N 2 c7)^^r$5 i 3S«4 1 £ t K X *) 

T i C l 4 SvS-v-fSdfc-efffcft** -rfcfc^ TiC U T i C 

[0 0 7 4] 

T i C 1 4 ©SfCCgWTtSi:, *HBB7K*1-NH, ©MlgWteJti* NH 
, OflttfrXift-Ctt, NH, #&ffltf>BH#S V3 fc, N 2 ffi»B©HH#SV2, SV4 
fctfHsNt, T i C 1 4 ft«ffl<©IIHI*SV.l* f IICfe*l4. ElSfc, TiCl, SlSCffl 
©HH^EV5**EaC?)*L, NH 3 *MCJB©BB#B V 6 *«|l***l* 0 
[0 0 7 5] 

Lfc*«oT, JSft^NH, i^-^'JT^N, d^^Wftil&if 5 0, 4 7, 5 3*fe& 
SW§|4 1 rt^fcft»S*l* 0 NH 3 OMI^ lOOsccmt <fc 9 m?n- 
3>>n-752t:i •jWftiS £ tz, N 2 $&}f 4 7, 5 3Hfl)N, *>«E*i±x 
-tit-Pit 1 0 0 s c cmtiSJ:^:7^7n-a> 9, 5 5 ti OOTSit 

So T i C 1 4 M^S^SVl liHC^iiTv^wC, T i C 1 4 Ii#k3«4 1 

[0 0 7 6] 

*Ji§£4 IrtfcflM&StifcNH, ii*<3-$#*x/>W<&g]Bfc!ft*S:fcTV»;&T i C 
I4 tRlS-5-*^ ^SMHi^'JTtf^N, k*CNH, *MUB©J»*E*5 7fc*A 

1"4o T i C l 4 SWtflJ<*>$l$CEW5 6KKtf$>itfcB»#EV 5 ttEBDS>*iTV»*«>"C 

, NH 3 »iT i C l « *MUB<&i#fcE£5 6KliilXl4v>, 
[0 0 7 7] 

#AEtf 5 7K«XLfcHH, £tfN 2 7 6 IK «fc ») 3 Sfc 

, NH 3 OffittlDB-CliNH, tTiCl, fc**B6Lfc*©KJ6n4j**NH4 C l it* 
&m®$£4 lfl-C&JfcStt** Lfci'oT, «tttEflPEV6KttJKJBW&J*»NH 4 C l 
t*A1-*« **Jt^J-Cli> 7 6 OKiDNH, C l ^ilLT, NH 4 

C l*qH2&#>^6 1 C*iiatr£fc*RjhLT^4. 
[0 0 7 8] 

NH, <&#*£DBjM&T-**^ ^t:0 8i:itNH s 0«P«Xg*«ff feit*. 

NH, 0*#tli, N 2 <0**j&3§£4 lrttffi|&1-*tfcCJ:l)NH, 
-yf SikT-^ffctl^o -rfcfc^> NH, ©»«xgrii, NH, ©Mffl^HHfSV 
3tf®Ct>ti, ^oHB#tt-t04 40«38tilij*S»t*o U^oT, N 2 O^feS 
£2*4 &3£3£4 lfttMLTV'iNH, MtN, K 1 
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[0 0 7 9] 

5»MH8H*-fX5eSr*«JjS1-o ±&OJ:$fcx HP^^OSV l~SV4&tfEV6. 
EV 7 <0®mWtf£tt> W»»6 3HJ:»J*IH|$*L4. 
[0 0 8 0] 

£4?> ±&OT i C l 4 ^JWCUgRtfNH, TNi, N 2 J: ») 

£\ T i C I 4 ^ffi^XflS^NHj Wtti(&XiEi»iH5»O t ia7U*1-IiglfcraC"C**> 
, WCHH#©l&fls ****** T i C I * O**lXSR0 t NH, ©iWCXjBttH6X0 , H 
8K*1"X?lkli||ft4 0 1-&fr*>> *^9l*KJ:»>*tt3!r^©i»«*ff^ctt, Ti c 
l 4 ©SMUDftRO'NH, <*>Smigfci5V>-t\ N 2 ft&ffl6SH#S V2, SV4*>Blt 
T, M«4 l^O^Oftil&*ArfltJh1-* 0 £itfc i »K 5 9Xf46 1 

KiD ASSS 4 1 rt#}Jr5e«>*£&J: 4 6 * X-mitth :tf, £M#i£ 4 

[0 0 8 1] 

tt*ftW0H2*Jt«CJ:**fcaifc*7 0^#«BKS:*-r«E*«)ftH-C*4o H9K45 
[0 0 8 2] 

119 lc^-fM^l7 014. H4^«g^fi4 0 14 l^tr****, & 

tfWt if h tLT 45 *) , i #*C*il* *H*fc«»>**.4. 

[0 0 8 3] 

SV 5,4, *iI«*frE«4 3^^>yX;V4 3 a * s 3££1-£fr«£5KtS:*t <b 
*L* 0 =##S V5 J4> %£$&4 1 fc»«3*L**##*ft»j|Ut«:, T i C 1 4 

7I4> ^HMGff? l^Stt3*t*iMfc*tt*, T i C 1 4 ©»ft*«iNH, 

[0 0 8 4] 

»iB!)OP§B§#SV 1 ~S V4 t=^S V5 5.y f ^fi90H^#EV6^Sl^f4, M* 
»3 0 ft*. 
[0 0 8 5] 

(HI OJC^-TT i C 1 4 ©ttfcUg-Ctt* T i C 1 4 «OiB#SVl, S V 2&m^n 
, NH 3 ffl#S V3, S V4 f4HC£ft4<> Lt, =*#SV5»4, T i C 1 4 

1fflOtt^k*VX;W4 3 afc88c$ft* J: ? fr$)*)&*-hiii>o m#fK. W%W<r>=.l5 
#EV7f4, T i C 1 4 JBJMtBtf 5 6K8«?Jl4J:i K« >3^;L£>ft*o iftfcJ: K) 
, J&&SH&4 1 rtKft»S*L*OT i C 1 4 XtfN, f4, T i C 1 4 ffl<*>8M5E£5 6 /i 
»ttffi*L&*, NH 3 iOlNSSf 5 7 H,i3IEit4v»o 
[0 0 8 6] 

SI 1 JC^-tT i C 1 4 <r>®*OMX\±, T i C 1 4 fllOP§ffl#S V lrt^Dfcft, Hifi 
#S V2*«Bm* * fcSft*o NH 3 «©BEB#SV3, SV4ttBC6ilfci*t 
4>£ 0 ifc> = ##S V5 *>> T i C 1 4 6 ft** tT$*o 

ifc, #**©=*#EV7<k T i C 1 4 ffi#fcE*5 6fc»tt*ft*J:$fcm»>**. 
htlfcHX&Zo iilKit}, &S#f£4 1 KI4N 2 ?>*#«&?ft> #kS#§|4 1l*] 
K»SLTV»4T'i C 1 4 »4. T i C 1 4 JBOilMlEtf 5 6 fc«ft&** l#tB?ft*o 
[0 0 8 7] 

111 2K^tNH 3 flW&IgTIi, T i C 1 4 ffl<&HH#S V 1 , SV 2**11 
£<bft, NH 3 ffllOHH#SV3, SV4* 5 g§^ft* 0 fit, =^SV5J4, NH 3 
iH(7)^^^VX;P4 3 afc»»3ft*J:$fc#'3*jL&ftao UMCHoH* 
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#EV7(i> NH S fB©#«Etf 5 7fcStt**i*J:$fc«»)#;L&*i*o t*ifcJ:»K 
*0i3l§S4 lflKl#ii&3*l4<&NH, XtfN, li> NH 3 JB©«MCEtf 5 7 ff»tC**lft 
TiC I, JflO*MCEtf 5 6 KfiSE*ifcv\, 
[0 0 8 8] 

HI 3t:^tNH, O^Xg"Clis NH, $)?>§§B1#S V 3 ^Hfl Cfcti, P§K#SV4 

**H^*ifc* * kzm&o t i c i ♦ n<D®mft$v 1, s v 2\mchtitzii -c&s 

o = ##SV5<^ NH S $ 
jRfl^=^EV7t>, NH, ffi$*(Etf 5 7fc««3*l* *3 tlfc 4 * T 

2>£ 0 ^ tttc J: 19 x M#f|4 lCliN, *l % &S£#4 lrtfcRHLTH 

5NH, li> NH, ffl<9j#&E§5 7 #Hl3*l4o 
[0 0 8 9] 

tt±«!)J:^C, 5*#SV5tftlMiO*lSS4 1 KiEv>«fl>fcE1IL 

, E^tEV 7 *9HMI«>fea$&4 1 fc&^g&frfcESLfcfcfc, T i 

C 1 4 iNH, t* t »»LTRl&1-4^ri6ttO**»fl-*%3l§S4 lrtfc^X/M 3 a 

[0 0 9 0] 

[0 0 9 1] 

HI 4liH9t*i-j8i31i6tt7 0K£v*t\ H^^S V 5 JttfH^E V 7 <Di33 *) #x.fi) 

V7 *£$Cft»#i: U ^$t«>)#x.#7 2 ifcfci ^H^#S V 

5Rtf=##BV7*ra*LTf1U&***o 
[0 0 9 2] 

Hi 5fiHl 4 H*1-S4(C§I»)#x#7 2«^ti-C*S, £fc«J>?*x.#7 2 K 
li£ES*fcffiB£*3& 1 ft*&S*L*« £fci»«>*x.#7 2rt-CJEjf6^ECOffl»7 2 ali- 
o<7>i§g& 7 2 b »V 7 2 c fcfrtt U -^lim<OHJt S V 5 fcgjgSS *t*£*UI» 

[0 0 9 3] 

£&$)»J#;l#7 2l*IOiiK7 2 b<Dik*K\iy4 77 7& 7 5 3&«K»t fjtLTfe lj % 
777A7 5tffiSl1-2>C:^JwJ: l)ii8&7 2b^lftOT®tJiH s 'eH. 
77A7 5ii, MUM 6 3*&ft»**t*WMM-fcJ: DfMlr*-*v WW K7 6KJ: 

V)®M$fr*x> &*M*)Qk.#l 2I*l<7>ill^7 2 c©MCIiN777A7 7 

a«R»tfc*rOs>K N775A77 fciEirfa i i: K «t DSB7 2C fcRjfcXtfBMfi*- 
J£im*, N777A 7 7li, <NM1t6 3 ftafcM-f-K J: *9ftlfr 

V W -f K 7 8 J: *> *i*o 
[0 0 9 4] 

^»«0*>*^*7 2 l±> VV;>f K7 6, 7 8 KB-OlAIWiHfci: ^ 
^777A 7 5#iIS&7 2 b *H«1-*#fflfc«il* ft> loN775A 7 7#iiS&7 
2 c *H»1-* J:$ nflm*ii*o 
[0 0 9 5] 

££t, «»*o=^SV5li, ffiBSA^ftl&Sifrv^v^SKJiT i C l < 
ft$I#i:TS, tit. i&*#<B = ##EV7l;l\ EHS£&##*& 3 *lTV^4v»fc § KliN 

[0 0 9 6] 

±a«5«rtlc*v>-C, £*«D 7 2 £ J: EMSA^Aaft 7 4flfc#*&3*ifc 

(HI 4 0^A^|p1) > tti»*0=**S V5JiT i C 1 « 
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*U ioi^a<0=^EV7 liT i C 1 4 £*Ui, HI 0 

7 3fBfc#*&3*l.fc*& (HI 4^EPB^ffi]) x ft»*W = *#SV5liNH, 
i5tH^#x.<b*U S.o^m<7)H^EV7liNH 3 *) *> it*, i*l 

WU 01 2£tfHl 3K^-J-XigCfflS-f-* 0 
[0 0 9 7] 

&±*>J:$fc, 2Ml»«)»^7 2*fflv>*£fc£.fc >)> tt&^#m^H##£|W)a8 
[0 0 9 8] 

±&£>*Jfcfa|-eii, TiCl, £NH 3 <9 T i NR*4lftLTV>&3&*, flfe^fc LT 
, T i F 4 tNHj KiiTi Nl©4l, TiBr 4 .tNH 3 CUTi Nl©4«, 
Ti I 4 i:NH 3 KJfcT i NR©4«, Ti [N (C, H 5 C H 3 ) ] 4 k NH 3 £ * 
ST i NK?)4j&, T i [N (CH 3 ) , ] 4 tNH 3 CiiT i NRO^A, T i [N 

(C, H, ) ,] 4 iNH, fciiTi NR<&£)ftx T a F 6 £: NH 3 tJ:4TaNRo 
TaC 1 5 tNHj KJ:*TaNI!l«>£J5^ T a B r 6 tNH, KJ:*TaNR© 
Ta I 5 tNHj KJ:4TaNRc4*, Ta (NC (CH, ) 3 ) (N (C, H 
5 ) * ) 3 i: NH 3 Ci4TaNl«4*, WF, £NH 3 J: fcWNKo&lft, A 1 ( 
CH, ) 3 t H, 0i:UA! 2 0 3 Al (C H, ) , fcH, 0, KJ:* A 1 

, 0, Kofejft. Zr (0-t (C« H« ) ) 4 £H, OK * & Z r 0, 1^)41, Z r 

(0-t (C 4 H 4 ) ) 4 tH 2 0, KJr&ZrO* I<0iis Ta (0C 2 H 6 ) , t 
H 2 OfciSTa, 0 6 R©i*, Ta (0C 2 H 5 ) , tH, 0 2 fcifcTa, 0 6 ft 
O&Efc, Ta (OC, H,) , iO, CiiTa, O, tt*>4lft, *»i 

±.m<7)in < #31^ k «t *u* , ttjk©K#,-3!r^ *SE2uftii& ix&m*n 0 &mmnK£ ^ 

[Bifi4>1VJ|L*Kn] 

[Hi] ^*<^*!ka^t(7>^B&«^li-e^*o 

[13 2] ^lUJ&ISf^Wi^l^So 

[13 3] *|&WKJ:4»a3litO«»**IH-C** 0 

[13 4] ^^llftflCUMIWtltU, 

[135] T i C 1 4 ftil&Xjg»c*>t*«!!aOTw#HEI!*©*tS**"f H-C**o 

[136] T i C 1 4 ^^S^^ttS^iSfllO^HH^OttaSr^H-C**. 

[13 7] NH 3 «l&X3gK*Jt*i!yi^ilW#liBB#OttS*^1-HT** 0 

[08] NH 3 #fcXjgfc;mtS^i^<0£BH#©tKB*^1-B-C**o 

[13 9] «K<^^2*iS0iJtcJ:*M3i^*<7)m^[3-e**«> 

[13 1 0] T i C 1 4 ffi#&XJgC^»t4*a*fiO#IIEB*<0ttS*^i-HT**o 

[131 l] T i C 1 4 iWRMC*»t*MM©#BH#©ttH** , *HT**o 

[131 2] NH 3 ftjP&X3gK*»t*«!a«S«)#HH#©ttSI*^-MaT**. 

[131 3] NH 3 «f$CX5gK:*»t*«taM©*HH#OttS*^1-|a-C*& 0 

[1314] ^ftJEKJ: >>S**tWllr1-*«lft**-fBlT?**o 

[HI 5] ^SJ«9^x.#©«JSHT*S. 

2 1,41 

22, 23, 24, 45, 48, 5 1, 54 ftl&SB^ff 

2 5, 2 6, 2 7, 4 6, 4 9, 5 2, 5 5 T*7n-3 V h n-9 

2 8,31 #f&BEf 

2 9,3 2 X^»«CltEt 
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